We investigated the temperature dependence of the magnetic damping in the exchange biased Pt/ Fe50Mn50 /Fe20Ni80 /SiOx multilayers. In samples having a strong exchange bias, we observed a drastic decrease of the magnetic damping of the FeNi with increasing temperature up to the blocking temperature. The results essentially indicate that the non-local enhancement of the magnetic damping can be choked by the adjacent antiferromagnet and its temperature dependent exchange bias. We also pointed out that such a strong temperature dependent damping may be very beneficial for spintronic applications.
The Gilbert damping constant, α, appearing in the Landau-Lifshitz-Gilbert equation is one of the important parameters characterizing the magnetization dynamics [ 1 . . It influences the switching speed of the magnetization [2 , 3 . and also determines the threshold current for various spin-torque-related phenomena [4, 5, 6, 7, 8. . With those numerous examples, it is probably not an exaggeration to say that the performance of every spintronic device relies on α. It is, however, unfortunate that the magnetic damping is one of the least controllable magnetic parameters among those including magnetic anisotropy, saturation magnetization, and gyromagnetic ratio which a material engineering as well as some exogenous controls (e.g. temperature, electric field bias, structural strain, etc.) [9, 10, 11, 12, 13, 14, 15. can easily tune over a wide range.
Although some efforts have been made to minimize α by carefully engineering the band structure [16. , an exogenous control of it, which is very much desirable for spintronic applications, has rarely been explored.
The magnetic damping is rooted in various relaxation processes of the spin angular momentum [ 17 . . The majority of such processes locally occur within the magnetic material via, e.g., spin-phonon and spin-spin relaxations [18. . On the other hand, an interaction between the magnetization dynamics and the itinerant electron spin, i.e. the spin pumping effect [19. , results in a non-local magnetic damping of the spin angular momentum. In other words, when the spin angular momentum carried by the itinerant electron diffuses into an adjacent non-magnetic material, an additional damping enhancement can occur depending on the spin relaxation properties of the non-magnetic material. For instance, a strong damping enhancement due to the spin pumping effect has been observed Pt/ ferromagnet (FM) multilayers in which the Pt works as a good spin dissipative material [ 20 . . This non-local damping enhancement has been recently revisited for the system of the exchange biased FM/antiferromagnet (AFM) multialyers [21. . In Ref. 21 , it was shown that the non-local damping was modified by the Néel order in the AFM. In particular, the linear relation between the strength of the exchange bias (EB) and the enhanced damping strongly indicates that an additional spin relaxation takes effect due to the orientation of the Néel order. Furthermore, the relatively gradual AFM thickness dependence of the damping enhancement, suggesting a spin current transmission through the AFM [ 22 , 23 , 24 , 25 , 26 , 27 , 28 ., was also certainly intriguing.
From another point of view, these results indeed offer a control of the magnetic damping by the magnetic order in the adjacent AFM. It is therefore worthwhile to further investigate and understand the magnetic damping in exchange biased FM/AFM systems and to gain a control of it for the sake of advancement in spintronic applications. In this work, we extended our investigations to the temperature dependence of the non-local damping in the exchange biased AFM/FM multilayer. We particularly paid attention to the damping variations toward the blocking temperature TB of the EB. It is found that the non-local magnetic damping drastically decreases with increasing temperature when EB is strong. Moreover, the linear relation between the strength of the EB and the enhanced damping, previously found in terms of the AFM thickness dependence of EB [21. , is found to also hold in terms of the temperature dependence. increasing temperature up to TB. We also emphasize that α measured with the field along 6 EB was found to be always smaller than that measured with the field against EB. According to Ref. 40 , α as a function of λ behaves differently depending on either the strong or weak damping limit of the antiferromagnet. Our experimental results are more consistent with the strong damping limit in which α increases with decreasing λ . We should note here that the present analysis neglects a direct thermal effect on the Néel order dynamics, such as thermal magnons, which could be more important than considering the effective magnetic anisotropy but is difficult to be taken into account analytically at this moment.
Finally, we highlight our results in the engineering point of view. As we pointed out above, the magnetic damping of FeNi should generally exhibit only a slight temperature dependence, at around room temperature, regardless of the local or non-local mechanisms. Our results suggest that, by making use of the exchange biased bilayer, one can drastically "choke" the non-local enhancement of the magnetic damping in a relatively narrow temperature range. For those spintronic applications involving a Joule heating upon the operation (e.g. the spin torque magnetic memory [6. requires quite a bit of current density to write information bits which heats up the ferromagnetic bits.), this temperature control of α may be beneficial since it is reduced only when they are in operation.
In summary, we investigated the temperature dependence of the magnetic damping in the exchange biased Pt/ Fe50Mn50 /Fe20Ni80 /SiOx multilayer in the temperature range of 298 ~ 393 K. We reconfirmed the linear relation between Heb and Δα, which have been seen in our previous report [21. , by the present experimental approach which is different from that in the previous report. In samples having a strong exchange bias, we observed the drastic decrease of the magnetic damping with increasing temperature up to the blocking temperature. The results lead us to the negative correlation between the magnetic anisotropy of the FeMn and the damping enhancement, implying the mechanism of spin current transmission through the FeMn with a strong damping limit [40. . Furthermore, we pointed out that this strong temperature dependent damping may be very beneficial for spintronic applications. 
